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SUMMARY
t.

'Module Numbe
DWW.'

a

4ll9dule Title
. Basic Trickling Filters

-

Apw. Time

11 Hours

Submodule Titles:

1. Introdubtion_to Biologidal Treatment
.2. Over-View Trickling Filters --Component,Parts-
3. The Purpose of the Trickling Filter
4.. Normal 0 & M For,A*Filter
5. Safety in Tricklinig Filter Work

46. Field Visit to a Trickling- Filter Plarit, .

-Including Checklist
-

Overall Objectives: Upon completion of this modules the trainee will be
N able to describe the reason'for using, the, use'of,S,the components 6f,

the normal 0 & M of and the expected performance of the trickling
. filter concept of trickling filter operations in wastewater treatment.

.Instructional Aids: Overhead Transparencies
35 mm Slides With Key
Handouts,
Diagrams
'Check lists
Instructor Key Points

Instrudtor Approach: Submbdules 1-5 Lecture +.Discussion
Submbdule 6 Lecture (Brief)

plus Demonstration
plus Discussi6n

References:
-

.

1) WPCF
,

- MOP- 11,f-1977. '"Operation of Wastewater Treatment plants".
2) WPCF - MOP 14,.196- "Wastewater 'Treatment Plantppera Training

1%

.

Course Two".
3) R. Layton. Person 1 Notes and Teaching 0utlines, 1970-77.

, Antonie, 1976. "Fixed Biblogical Surfaces - Wastewater Treatment".,
. 5) NAVFAC, 1969. "NTTC Cburse 216, Intermediate\Sewage".

6) EPA, 19707- "Operation of Wastawate0 Treatmenk Plants -.A.Field
Study Training program .

01,



ADD- ITIONAL COMMENT
. r

1) Instruc r will follow 'detaileciauSi, visual pre-sentations and
e.

checklists - is tributing',material to tr in e, Ss indicated..
2) Instructor will evaluate trainee obje dtives accomplishment by
.a) field trip assignment, and (b) 50 cities i_ on examination (written)
at end of the basic trickling filter Nmodul . All six of the sub-
modules use the same.type.Of instructional aids and instructional-.

approach and references.
,

. .
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Module No:
112DWW

Module Title ,

Basic Trickling Filter.

2 RIrs Submodule Title:

introduCtion4tO,BioLogical Treatment, Aerobic
vs Anaerobic Processes.

V

bbjecEiyes:

4

The trnee,will: 1.

1). Describe the terminology and Objectives of
trickling filter operation

2) Identify aerobic vs anae obic systems and
the necessary relation ips of each.

,Recognize the need f r adequate pre and
primary treatment before trickling filter

erations.
(-

4) 'Discuss perional experiences (if any) with
trickling filter operations.

7.
A.

4
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BASIC riRICyLING FILTER - 112DWW MODULE .
Instructor Lesson Guide-

Hours 1 &-2 of 11fi

Overhead
Slide #

'Slide Description '
,

In'strtictor
`Key Points

1

. v .
'Primary treatment
Secondary treatment
Tertiary treatment

0

Review of previOus
,lesson terminology,

2 Type -of solids in "typical
w.atewater".

'(1) Review of previous
lessoirterminology-
(2) Review calculation
of mg/1bplbm to %.
iptress use of mg/1

Trickling filter is biological
'_,treatment, secondary treatment
Convert sispended, non-
settleable and dissolved solids.
to settleable solids.

'Definition o terms and
tnickling.filter functi n

4 Trickling filter. solids called .

"humus" or secondary sludge
must use. secondary clarifier
with trickling filter

(1) Terms,

(2)' Evalugte T.F. only
after, solids removal

5

6

Aerobic, process
food
bugs
oxygen

tti

Aerobid System Description

First ask crass fbr 3
items needed in
biological treatment'

(1) Tricklingfilter uses
this process
(2) Food-BOD/N/P concept
(3) Oxygen for respiration
(4 Types of "Bugs"
(5) "Stable" sludge no
nuisance,or oxygen demand
(6)'Pkoducts of"tespirg-
tion'and assimilation
no odors, eutrophication
'occurs - explain why

4.6

ra
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S.

72.

Anaerobic Process
(no free oxygen)

(septic)

I

ti

O

.

(1 TooAlich food'
.(2) Tao little okyqen

,

(3) Bugs-different from
aerobic (touch upqn e.

facfiltativel

(4) Odors('',Auisance,
'unstable' sludge, .

(5) Occu'rs in T.F.
opeeation-:clogged vents,
incoitect loadings, toxic .

loads

Trickling filter needs:
Food-BOD/N/P- .

\o-.
4

(1) Compare to; tra inee
.'breakfast-SOD. 4iv.es
.-energy:& new growth,nit
rogen gives amino acids
and proteins-phosphorobs
is energ source

*(21 Tric ing filter won't:
,work with ut this, minimum

9; 'Oxygen (alr=20%02):

;11110

(1)-

oxygen, drt effect-
Vent ' systems

af
give

filter'mtss not Ipe septic
(2) No Ay n-"bugs" die

. ,

Bugs"
(1) Aerobic. facultative
bacteria eat solids
(2) Algae (green or surface)

(3) FuRg1'-favored if iow."Da.
and low pH

,

(4) Protozoans-tea bacteria

(5) °Nematodes

(6) Snails-eat sli

(70, Fly (psychoda, others)

(1) Chief Workhorse-
.refer to elide 6.4
(2) Indicator ol'"shpck,

.loads"' o
(3) Often'indica4ps septic
conditions have or Zaill
occur soon
(4) Help.with.cbliform

. Count "-

'(5) Sensitive _indicator
of shnqk conditions

-.464Often cause stoppages
prolAeM
(7) Nuisance-notreal
hq.alth hazard
(13) -Zoogieal film- bugs
slime. layer
(9). PismssionL- in depth
can be accomplishedi
traineeirceed-dictates..
expansionof,.

/

.

4



11 retreatment and Primary,.
Treatment-kegs to -

Trick-U11g filter performance

4

-r`

(f) Stress need,for
ssewer use ordinance'
(referto'WPCF MOP3
or EPA coute 179.2)
(2) review sewer, use
"ordinance guidelines `

established for state: .1
(3) Key Point - 4tVery--
thing .effects eveTYthingr

4

You "should know:,,*:
-(1) Typed.of treatment
primary,, secondary, tertiary'

W(2) .Solids in wastewater
T3) Purpose of trickling filter
(4) Importance of secondary 4
clarifier
(5) Three items for aerobic
process:-tOod, bugs, oxygen

.

(1)-insttuctor r6View.
'key 'lesson points'
(2)- Summary aprax.. 15
minutes, slides 12 ..

...-

13 You also should know:
(1) Aerobic Sewage treatment
process

(2) Anaerobic sewage
process

(3)' Trickling filter
BtD/N/P
100/2/1.

14 Also that food, oxygen
and "bugs" effect performan

.11) Ask--'for other examples-
activated slud4e,.legoon,
etc . .

(2) AA for examples -
Imhoff tank, anaerobic
lagoon; septic tank
(3) Ask why? Aesummarize
slide $ if needed .

15 Sewer .use ordinance

.(1) Lead short discussion
(5 minutes) on problems
experienced by group in
this area. For example,
'vents' broken, snail :

prbblems; super,cooling,
or others.

(1) Lead discussion co
cerning problems eper-
ienced by group (if any'..
with non - compliance') with
sewer use ordinance.

16 Questions! (1) emphasize -only pdar
question is the one you
'don't ask (est. 5,min)

a
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I- Module No.
112Dt4N
Hours 3 & 4

Basic Trickling Filter'

A

,2 'Hours

40:

c

1'

.4

Objectives
A

.

Submolule Title: .

. ..,;;
.

,.

NV..

Overview of' a Trickling Filter - The Component, .

Pa'rts. c 4 i

\-
V

I c

The trainee will:
ea.

,

- 1) Identify and list the four component

C

'parts of a trickling filtef:
:

,,
:.

2) Discuss and list the functions of the
component parts.'

. . (.

.
1 . 3) List the. BOD/N/P poncept!and itsimgort-

ance in ;trickling& filter operations.
1-

d4) IdeAtify a "typic$1" or normal tricklin g
filfer plant flout diagrl. . .

5) Identj_fy,the(componan.tparti of a
trickling filter. .

a 4

O

1'

I

0

4
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BASIC TRICKLING FILTER - 112bWW'MODUiZ
Instructor:Lesson Guide - 4..

Hours 3 &-4 of 11

.Overhead
Slide #-:

Slide description
0

Instructor
Key Points.

, .

.

.

.

,

LY.

:

The',PourCOmponent its of a
tri&kling filter are:'.1 --'

.

Under.drain , ,'

Media, ..

fiDistr4buor,
, --,-

. Retaining Wall ,

..

. .

Aikelass to. write thein
down before you show

,. slide. ,

,

.
.. '

u c -

.

..
.....?

27.7'

,

......

.

.

-

.
. ..

What Does Each PartiDq,
-

.r
, 1) Underdrain.System

-..:

1,
. .

.

. .

.

.

V.
1) AllOws collection of
.treated wastewater.
2) Allows air (oxygen)
through filter. .

3) Stress' aerobic. -

2-3

..

.

.

.
.

-Typep of Underdrai.n System
,

Blocks
. /

. .

?"-ri . .

Design 'discussed later -
.

.. ,-,,
.

,

..

,

'2-4
1

.

.

.

How about the medid?
What types are used? .- ',

.

.

.

0
1-

Simply. show slide and ask
trainde to writeanswer.

,

2-5

,

.

. .

.

Types of Media:
. .'Stone I \

--.-. ,Brick.
. : \

Redwood ..

Plastic .

Coconul .Shells
Other

.-

.

.

.

,..

-1) Ask question -*why can
. these various materials ,

be used? (answer: oni.
surface used)..

,

2) Design covered later
,

1
,. 1

-

\

7-6
, -

. .

.

'

. '

.-

'r

.
.

Distributor Arm and
influent structire .
components:

Influent pipie
.Distributor base
Arms
Splash plates
Arm clearibut 4-

. Level adjustment
.

Turn buckles
.

.,

'

I

'

.

.

ft.

Review ist from slide
/ )

.; .

. ,
,

1
.

\.
- .' .

,

i

,
,

.
,

.
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2-7
(

Retaining wall and vent pckts List-ask question--whyeuse
a ietaineibg,w ? - cold
ather and other.

'KI2 8

)0

N
Tiitkling filter with 4 parts
illustrated.

ed.

1) CourtesyiEPA-Kerri.
manual.
2) Discuss 4 component
parts - good construction
neeessary,.good operation
critical. *-

-

9 .What are the four components
of'the trickling'filterT'
List them

Review 4 parts .1

2-10 What are we, trying to.
accomplish with these four
components

.

Read slide and_stimulate.
answer,

2-11

2-17 -

4

.3

a .

Convert dissolved and colloi
solidq to.settleableosolids.

iological 'Action on a
tickling filter

I) Slide ' .:. ,.

2) L'et's-'1ook inside-the
filter bed: ?

.
.

1) Explain tricklin/.
filter not til*tation
2) ,Respiration 'process-
bacteria breAt4e oxygen
and give off carbon

3) 44joldgital oxidatiori.by
"zoogleal". ilm- ame as
adrOhrid tre tment Slide
Ause o needed)
4) "Sloughing off" gives. .'
tricklineffilter humus
or secondary sludge

'2-13 Trickling Filter .needi
food (sewage). .

oxygen (air)
"Bugs"

:

Relate tiiia to 1;uir.an\
needs -.trickling filter
is the home.



a s

3-Y4 ly Emphasize food
2Y. Illustrate BOD/N/P
Ratio of 100/2/1
3) Stress toxic or shoal:-
loadsin
4) Equal. distribution
by rotary distributor.
and.olean orfices.
Idea-Th.-To provide food
-in optimum fashion;

r

Typical Sewage Description.

A

°

,

Oxygen and vept.system 1) Emphsasize aerobic
natUrepf filter
2),Temperature differ-
ential of 4 deg.F.foF
air movement.
3) Vents must not be
broken, etc.
4) Leaves, stoppages,
ponding, etc coyered
°later.

"'Bugs"

° e.

.
.

5 ;
.

Typical Trickling ,Filter
Plant'f161,:rdiagram

5

g

t

e,

12

1) All types in sewage,
many of them-downplay
"enzymes". .-
) Toxic effects of 4

'q-elaer.ue ordinance._ 1. .

should be stressed

4- o*.
."D

Stss:
1) Sewer use ordinance s .

2) Pre & pi-imry- treat-
ment must be adequate-,-
"everything effects
everythinfe
3) Primary sludge reoval

scull) YemoVal:- a must-_
carryover-gives clogged
Orices & filters; septic
sludge or wastewater,
hot.compatibleyith
filter or6ration:
4) Stress componehts'of

lw'

5) Mentiqn recirculation
(thigh' rate filters)
6) econdary settling tank

e aspga necessaty_part
. -

of.the system.
7) TouCh on sludge disposal-

problemg with humus.
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2-18 I. Questions
0

Approximately, 10 minutes
for answering questions

Slide #

, -

Part 2
25 minutes

,

Illistrates ,Instruc-Eor Key Points

1 Influent Area -Red Color

_

Pretreatment and Sewer Use
'Ordinance Important

.

2 .

,,,

General Vfevi - Well -

Maintained' .

Point out 4 Compounds
of Trickling Filter

3

.

.

Underdrain - Vents

_ .

Aerobic Conditions
,...

Underdrain - Openings To 'l

Inspect \.

Safety - '-

-

5 Inside Trickling Filter Safety - FineS d

6

S:,

7, Media - Stolle,:

c
6, .

=* .t .

Size, Color; -Odors,
Problems ''

.6;,.. 't ' m

,

-

Media g Plastic i

P

.

8 ,

.,

.

,
. .

. 'Distributor Arms,
.

.

.

...,...4q,

-Stress -Influent, SealS,
KrmS.,, Splash Plates, Arm

*4%.

Cleanout, Level Adjustment
.

9
.

.

, . .

,.

(.-

.Disteibutor Orfices and
Splash Plates. ,

---A

. ,
.

_, .

X
.,

10

.

.

.

.

Retainini Wall' %

'- ..

.x;
. 4

. .

066rs, Plyproblefis,
-Mosquitos, Freezing Problems,,,

-,--.."* .

1.1 Dosing-Tank ,, Leaves, Grease ,

X2
.

0 .

'Recirculation Pumps c. Normal O &M-of Pumis
.

.

13
-

.

OVerview
..

of
-

Series Operation
of Trickling Filt#r

f`S
._._ .

Answer Questions .
.

END t.
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Maple Nb.

HOur 5,

'4.1 Hour

Basic Ti-ickling Filter,

7

Sulmod4le. Title:

Purpb,se of the Trickling Filter

'6

4
oa

Objectives The traipee

.1) List the 3 necessary items in trickLing.
filter operations acrd the factors
influencing them,

2) Idefltify normal vs' abnormal
filter performance.

3) Calculate a-% removal for a
filter.

trickling

trickling

4) Identify'normal values for trickling
filter performance.

to,

t .

14
4

4

4



Overhead
Slide 1

.BASICTRICKLING FILTER - 11214WW MODULE--
Instructor Lesson Guide

The Purpose of the Trickling Filter
Hour 5 of 110

Slide Description
Instructor
Key Points

3-1
, .

,-
. ....

Object of Trickling Filter to Convert
Suspended (NON - Settleable). and Diss-
olved Solids to Trickling Filter
Humus-(Settleable..Solids) Called

..'Secondary Sludge .

.

.
. .

,
'

1) Review & Reemphasize
Biological Process

,
A .

.

.

.

.

. . N

'3-2
.

.

.

.

4emember Food .

.

Oxygen
.

.

i,
,' "

,

:-.41 '. .Bugs
.

e
&

.
_

1) BOD/N /P RatiO
2)\ To*ics &Zewer Use

.

Ordinance
.3) Pre & Primary

Treatment
. ,

,

3-3

. .

...

' . -

Als? Aerobic PrOcess -, Effldent '
SaturatedWith D:O.

, .
.

( - ..
.

- !.

1) ROfiewo"Aerobic"
2) Ddf,ine Effluent ,,

'3).Define Saturated
4) Define D.O.

.

. .

-3-4.
i

.

.

Temperature vs Saturation of D.O.
Values , .

,
.

34 .

,_

7

.

1) Explain Graph) show '.,
.

hOW to Read Results
2) Have Trainee Read Two
Values For Two Temperatur
3) Explain Correction for
Altitude and Lo -D-.0.Lower
Values

, --

AY Explain Correction for
Salt Water (High" Ion
Concentration) Correction
vs D.O. Values
5) Apply 3 & 4 tO'Nuritai:

.

and Coastal Treatment
Plants

,..

,

.
,

..

.
. .

,

: , .
.

$. .

.6f-
, :.

.

.

.).
b

.
.

3-5

.

40

A . a .

.

What Wolald The Expecked ,Oxyen (D.O.)
Level 'Be For A Normal Tricklirig

'-- Filter Operation (Effluent)
,....0.----

,

---,, .
,

$

1) Review
N

.

'
. .

.

3-6 Right!. 'Saturation Value .

.

.

.

/
1)Review

,



3-7

46:

What Factors Effect Saturation? 1).'Review

, 3

-1) Temperature
2) Altitude
'3) Salt Concentration

1) Review and Reemphasize
e

3-9 What Other Two Things Were Needdd
For Normal Filter Operation?'

1) Slide, 'ask Question

3 10

4..

3-11.

Right!
Food (Sewage)
and
Bugs '

1) Review

a

How A out..,The Food?
BOD N/P 4

X100 J.

)

1) Review-

BOD Means- -Biochemical Oxygen"
Demand - 5 Days ,_at, 200 C,
Normal Values--1;aw Sewage 204 mg/1
Trickling Filter hfiluent,30-40
mg/1

0

. -

1) Review BOD Concept..
2) RATIew_"Stanidard Values"
3) Show That .,17, Rounds of
of BOD5/person/day and 100
gpcd Sewage Gives 204 mg/1
4) Stress:

Sewage is Food!

C

;,

3,1,3 Trickling Filter Plant (Primary
Units Plus Trickling Filtex plus
.Setondary Clarifier) -.

Influent 204 mg/1
,Effluent 30 mg/1

,Removal was: , -

204 - 30 i- = 174 mg/1 sop
,

v(Rem ed as Sludges)
. 1.

11 Review Primary if Needed.
2)' Strdss Trickling Filter,
Must Be-Eyaluated-After
Secondary Clarifier
3) Biological Oxidation
PrptessGave Removal

4)- Removal is In-Out-

16
..

- ,

1.
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.HOw:Efficient is'Thi s'Filter In I) Ask Question
BOD '(Food) Rembval? -4.

Riglitl,.'.81iN ],) 'Stepwide - Calculate % (87)
-

, . .

OR
4,

2) DO additional - Example:
In -Out 'x 1A0 = % Removal 204 mg/1

Int '. , slc , 35% Removgof BOD in Primary
OR .. Find Effluent .BOD
204.1'30: -5c:1'00 := 87% (Answer - 133 mg /I)

204

3 -16 Nitrogen Cycle. Chart

1

1) Review What Is Happening
In eiidatiorPtrom7AmMonia'
(Actually NHT ) To, Nitrite'
(NO2) to Nitate (NO3)

_3i17 Wht Should The'Trickling,Filter
Effluent Contain? Ammonia or

106Nitrite or Nitrate ,

1) Again, Question, then
Relate to "Oxidation"
iqN-44702-

3-18 Right! Nitrate or NO3 1) Answer Questions on
Nitrogen Oxidation Vr
2) Nitrate Levels Vs Nitrite
Levels Indicates Degree of
Oxidation and Need for '

More Recirculation discusseff
later)

3-19 'High Nitrate (Efflueiit)
Indicate Goo Performance

1.

)

1). Discuss resting for Nitrates
and Nif3/NO/NO3 Ratio as
-Indicator of.Normal and
Expectdd Filter Performance '

Phosphates
.High Level lso POI

-1) Indicate phosphates Used
As .,Catalyst
2) Usually High In Effluent
As-POZ

ad

a

a

17
1



0

Secticin

3-21
/

Summary
Purposes of Trickling Filter

1) Solids corw,eesion - Removal
21 Saturated Diaselved OXygen
,1) BOD,-Rmoval \,

A)-Oxidation of Nitrogen `.

5) Phosphates In Effluent "

A

9

Summary and Review
of Key topics

3-22 .Questions Encouragetrainee
questions\(allow aprox..
5 minuted)

1

o

-0*

O

IR

END

81
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- Module No.
112 DWW
Hours 6 & 7

Basic Trickling Filter

2.Hours Submodule title

Normal 0 & M for TricklinS Filters

Objectives The trainee will: t

1) Identify the 10 areas of trickling filter
,0 & M and factors affecting each.

2) Identify parallel vs, series operational
modes for a trickling filter

Sr

t

19

0

4

I.
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Overhead
Slide #

4-1 .

:41

BASIC TRICKLING FILTER -,112DWW MODULE
InSteuctoir.-Lesson Guide
Trickling Filter 0 & M

Hours 6 07 of 11

Slide Description

(

IntruCtor
Key Points

Trickling Filter 0 & M Title

Areas of Trickling,Filter 0 & M
1) Pretreatment
,2) Primary Treatment

k.v 3).Grounds and Housekeeping
.4) Trickling Filter Retaining

Wall
5) Distributor Arms, Orfices,

and Center Column
6) Media
7) Unglerdrain System
8) Dosing Tanks (where

applicable) , )

9) Recirculation Pumps
10) Multi-Filter Operation

Word Slide To Introduce,
10 Subject Areas - Each
Will Use Ques.tion And
Answer Techhiq4

a

4-3 Why Consider Pretreatment As
A Part of Trickling Filter
0 & M?

1) Ask Question - With
Slide -,Stimulate Trainee.
Response

4-4 Everything Ef:fects-Everything
-° Sewer Use ordinance
'High or Low pH Kill "BUgs"
High BOD/COD Septic Filter
Heavy Metals ToxicsLoads

Coat MediaGrease
Others

4-5 Primary Treatment -0,ny
Important to Trickling""
Filter Performance?

1) Word Slides= Use Table
Stimulate Discussion of
Need for Strict Sewer
tise Ordinance Compliance
2)' Ask for Examples By
Traineet of Non Compliance

1) Ask Question - Word
Slide
2) Stimulate Discussion

4S6 Poo'r Primary Effluent 1) Stress "Everything.
Effects Everything"

Septic
1

Cause Filter To
. 2) gust Have Good Primary

(no DO) 1 Decrease Removal Removal to Obtain Good
Effluent' 1

I
' '5: Performance

Trickling,Filter

__-.Solids I Clog Fil.er-Decrase_______------- %

.

.Carry Over1 Removal'
(Sludge)

2O ti



w

4-6 S.

continued

v
Grease' I Clog Filter
Carry oyeri Coat stones

1. .

4-7 What are GoodGrounds and
Horkeeping Practices?

O

1) Question /tscussion

'4-8 Right!'
1) Good, Gnass and Mowing

Edge Work
2) No Vines or Weeds Near

.Filters (fly & mosquito
problem)!

3) Flowers,(optional) Near
Filters

4) No Trees Near Filter
, (leaf problemS)

5) Sidewalks Clean, and
Clea'r I

6) Prevent Odor Problem

4.

Review Word Slide and
Stimulate Othr. Ideas,./

4

4-9
.

.(r& M on Retaining WallS?,

4-10'

Ask, Question,
Answer

Stimulate

Retaining Fan 0 & M,
1) Inspect for Cracks, Breaks'

Reliair:as Needed ,

2) ,Remove High Crass and 4ot

Weeds Nearby :

3) 'Remove and Prevent Organic.
Growth and Black Slime From
Interior Wall (odors)

4) If Structure Panted or
Coated,,reapply%as Needed

5) Other?

1),Word Slide, Review
2) Stimulate DisCussion

41 3

4 -11- 0'& M of Distribut r Center
Column, Arms, and 'rfices. /
What To Do

S

4 -12
, -

Center Col
1 Mechanical Seal - nspect

and Replace Followihq
& M Manual Guidelines

2) Inspect ,Oil Level For
Bearings-on Weekly Basis-

, Change, Following. Manufact-.;,.
. .ures Specifications
3).No Mercury Seals!

Question/Ditcuss4

Review Slide Then Shoy/-
Slide 4-0 and Review:
Again'

-kt



,Slide.of 'Mechanical Seal'

Instructor. passes911t/'
manufacttrers,literature
on.,mechanical. seals.'

1) Describe How Seal,
Bearings, and Oil Function
2) Ask for And:Answer
Questions On ;

-4-14

4-15

,0'Distributor Arms 0&-M? `tQuestion/DisOussion
O

O & M Disbributor Arms
1) ,In'spdct for Corrosion9.
Paint Failurd, Rust"-
'2) -Adjust Level of'Arms Usin/q
.Surveying Techniques',for
Summer vs Winter Operation
(Turh Buckles .

3) Frilish We y -Rod If'
Necessary

4-,

1) Paint, Clean, Rework
A8 Required

'2Y.-In4icate.Arms Should Be
$lightly14aisea. When Empty

Because of Weight of Water
I'

'4-16

2

O & M Distributor.Orfices O&M?
*

Question / Discussion

4-17 .

'of

4-19
s'

O & M Distributor Qrfices
.1) Keep Clean With Wire 15rush',---
Daily if Needed-- Rdmenilipe'r
Safety
2) Can Run "Pan Test" TO See rf
Equal Flow Pattern Obtained;

3) 'Cold Weather Adjustment
To Prevent Freezing. Decreatte
Spray Pattern .

4) Irispect for Snail Problemv,

for.Media?

X
Trickling Filter Media 0 &M
Inspect Several Times Each
for:
Color-green,.how much

Odor - None

Industrial Wastes

22

WordSlidp,

2) Place Pans Oxilter,
SgfAce - Measure Water.
After Several `Passes
See* wpcF ,rgap.

3),As Required.
;

4) DiscUss"Snailg" and,/
Problem S91ving, in Section
3

Question and Answe-
:

Da
on:

1) Col or = Good Grow th.vs
'"Shock" Killed Filter.
-Too. much - Use Hat or C12
2) Odor- Ind'ustr'ial Waste
or Septic
3)Industrial Wastes 1&2
above 4



7- ,

4-19 Til-itharyTreatment,Solids
. continued

Filter Fly.P:loblems 4

Filterbonding (Pools-Of
Water)
Black Slime in Voids

-Snail Problems
.

Growth.on Filter,Stones
(Use Glove) Biological Forms
(Microscope) .1

3

4) Primary Treatment
Essential ,
5) Discussed Undii--Fly
Control-Section 3
6) ',P(riding - Discussed
Under Troubleshooting
7) 51ackSlime Means
Septic (Anaerobic) Filter
8) Snail-Under :Trouble-
shooting
9) Use Safety ihCollection

4-20

4 -21

4

Under Drain 0 & H
What Should You Do?)

i

Question/Discussion

Trikling Filter Underdrain
and Vent 0 & M
1) Inspect Weekly:
-Water Levels for ClWing
-Look Ror Fine'Solids From
Filter Breakup

--Snail Carcasses
2) Flush Out as Required
3) Control Snail Carcasses'
4) Clean aad Remove Stoppages
S) Safety action Must Be Read

First

1/4.

1) Word Slide-Follow
2) Ask for Trainee
Experience/Question

-4

r-

I
4-22

42-23

Trickling Filter Dosing Tanks
0 & M?,*
Where Used?

Trickliing Filter Dosing Tanks
°O &,M

1) Used With "Older" Standard
Rate Filter 4

2) Check for Leaves, Grease-,
or Other Stoppagef
3) CheCk Vent7No stoppage

4) No Solids .or Mort Use
Good HousekeepLng

Ask Question,'Stimulate
Discussion

1)Criefly Describe ,Standard
vs High Rate Filter-
Complete Discussion" -
Section 2
2) Physically Remove
Leaves (Cover If Required)
3) Grease Can -Belt Removed
With ndium Hydroxide
(Caustic)

of

4-24 Osing Siphon
How it Works (Figure)

Dik.g.ss Siphon and How It

I 23
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S

. 4

4-25 ,

i

p

- 4-26

4 -27

. -

0 & M of Rectraulation Pumps ,

1) Normal Pump a & r
Manufacturer Recommendations
2) Flow Equalization and.No
Flooding

3) Re irculation Rate vs-BOD
Load,i g

MultirFilter 0 & M
1) Normal Filter 0 &,M as
Above

.

2) Parallel vs Series Operation
4

3) Flow Equalitatiom

O & M Reocrds
Labgratory Control
Safety, Considerations

I '

ly D scussed Later in
Detai .

21 No F
Simult
ppe rat

/3.)-.DiSc

M*ter, b
of Higher
Recirculat

boding BecaUseOf
eous Pump

ed'in Detail
ntroduce Concept
Means.Highe
Rate

1) Review 9 I oVe

old Water a
.Problems vs Seri
Operation
3) Time Filters, -
Flow is Usually E
_Of Rotation(also
test item 4-17 (2)

e

Word Slide

4-28 . Q1stions?
1

StimulateDi cu,ssion' aprok. \
5-10 Minutes and AnAter,
Questions

3 END

4 .

e



Module No..
112 DWW
pour 8 .4_

Basic Trickling Filter' ..

k

01.

Submodule Title:. .f
Safety, in the Tri6kling Filter Works

ObjectiVes

11.

a

s-

r

)4

Theraiflee will:

1) Identify the dangerous aireas and .accident
causes in trickling filter operations.

2) List prevehfion pfocedures for these
accident causes.

e. -4

t

0

fi
r

at 3
ts

ti



Overhead
Slide #.

., 5-1

BASIC ,TRICKLING FILTER - 1I2DWW,MODULE
Instructor Lesion Guide

Safety in Trickling*Filter-Operations
qour 8 of 11

Slide Description..

'Safety" n Tri4ling-Pilters

4

Instructor-
Key Points

ord 'Slide'

Was .,,ater Operations Very
gefpus.'WPCF Statistics List

Wastewater Operations Manz
Timei,More Dangerous That Other

ly Instructor Should Stress,
The Actual Need fofrikSafety
PrOgram- Accidents .Happen
When-You Don't Expect Them..`

Occupations . 2) Safety-is Ilea' -*It i6. .,

. Needed - It Is Deadly SeriouS.,

. 5-3 Trickling Filter Accidents
1) Poor Housekeeping
2) poor Personal hygene
3) Underdrain and Ventilation

Work ,

Word Slide

.14

4) Caroless-Getting On Fitter's
t -

5-4 Accidents and Poor Housekeeping
Examples

Stimulate- Trainee'ReSponse
To Share- Ideas .

5-5.
.

Poorli,90t4keeping
I .

1) Grease on Walkways-
0 Slips and Falls

2) Piles of Debris -
Nail in Foot

3) High Grass - Snakes; Qdors
Turned Ankles -

°
4) Filter Vent Grates -40-pen-
or of Falls

1) Stimulate Personal Exper-
'ience Of Recent Accidents
In the Area
2) Stimulate Trainee:,Xhaughts

3) Discuss Prevention of Each
-'Of The --Four-. -Items

5.16,

A
Accidents and Poor Personal
,Hygene, Examples?

StimUfate:11rainee Input

4

3 26 \-

S

4i

0



5-7

ti

Persona1:4!ygene
.

1) Disease Tranbssion
-Sample' ,Collection
-Picking.U13.Stones
-Unclean Clothing
-Cooking or Eating Near Plant

6

-Biting Fingernails

1) Relate and Review Types
Of Pathogenic' TransmisSion-

cholera
`typhoid
infectious hepatitis
many others

t: 2) Stimulate Tainee Ideas
,On Preventiqn of:These:.

gloves
'leaving Clothes away from

their children
no eating in plant

or trickling filter area

5 -8 und in and Ventilation
Accident . What Are They?

1 Ask trainees to answer
word slide .

-5-9 Right!

Suffocation
and
Explosion

.

1) Discuss Recent Occurances
of Both These Types of
Accidents
2) Stress th death or

`Disabling Ac idents are
.Often Produb d

Prevention of Suffocation:
1) Test for Oxygen Deficiency
and Gases Such as Hydrogen
-Sulfide and Methane

I.
. -------- ,

2) Attach. "Approved Safety,
Hardneis and Use Life Line
Before Entering Vent Area

3) For Long Jobs- Repeat Gas
Test Above (1) Or Use Scott Air
Clet'qther Self Contained Units

. A

1' 4

4) St.4.4-iOn 2 men.at Ent ance To
Vent System-T-4- Helta,Witn.Life'
Line

ib

1) Stress or Show How
Use Approved Gas Testing
Indicators If Not Covered
Elsewhere in Program
Have Trainee Perform
2) Demonstrate With A Trainee
and Have Each Trainee Peiform
re Tisk in the Classroom.'

A

3) Demonstrate and Have
Trainee 'Put on-and Use
Available Equipment

4) Stbss Details of-Lesson
Relate Recent Deaths That,
Haye gccured "' .

ibr

\jr ry

.>



21.

4

5-11 Prevention of Explosion

01) Test Area for Methane arid
Other Suspected Gases

2)--Do Not Enter Unsafe Area

31 Use Safety Equipment On
Last lidgo

41 Avoid.,llSparking" Tools-
Lights, Torches, etc. -

5) Wearyon-sparking (Static
Electricity) Shoes -.Rubber
"referred

6) Use Protective Gloves,
Clothing, and EyeWear as
Required

7) Use Forced Air Ventilation'
Where. Required .

0

11 Review Test Procedure If
Required `

.. . 4

-) Not Worth- The Risk' t

A

3) Review QuestionS.About'
- ,

4) Relate Methane tc). COoking
Gag Explosion ,,,

5) Cite Recent Examples Of
Accidents of This Type'

'6) Ask for Trainee Exper-
ience or Questions

7) Illustrate to Trainee
This Type of Unit - If

. Available - If'Not Covered-
In Detail in Field
Inspection in Lesson 6

5 -12-

0

Carelessness

1) Open Vest Covecrs

2) Operator Walking or Running
On. Filter Surface

3) Horseplay,
.4) If Filter Valved Off or
Stoppe in Place - Tag and Lock

- '

(if po ilq,le) While Working
Filter .Pumps Included

1) Discuss Falls -Especi lly
at Night
2) Slick and Dangerous
Can't Stop Distributor

3) Never

4) Again Stress-Hydraulic
Fo'rce Of Moving Filter

'Distributor

5) Stimulate Trainee
Thpughts and. Comments

28

6

60.



5-13 Solutions to Ttickling Filter 'Safety

1) Initiate Management Safety' Pro'gram

I

4
2) Init4teOperator Safety Program

.j) Follow Guidelines Abkive

4) OSHA.

-1.) Covered-Elsewhere In -

-7-T16i-fang Course .But
StressA4anagement Is
Key to Safety

CoVered Elsewhere

3)Questions?

A) Review OSHA if.
Time Permits

5 Questions or Personal Observation's? Stimulate Trainee
Discussion of Need For
Safety and Trickling.
Filter' Safety

1

.

ENtS

22
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Module No.
112'DWW
Hours 9, 10 tl & 11,das

,

sic trickling Filter

I

3 -Hours

Objectives

Submodule Title:

Field Visit to ,a- Trickling Filter Plant,
InoludingChdcklist.

.The trainee will:

1) Identify and list various components,
0 & M procedures, and normal trickling

. filter performance by visiting an.
operational plant and completion of
'homework covering same.

2) Complete a 50. question, comprehensive
written 'examination of Module 112DWW
with a 70% or more correct score.

A,

a

END

0

r
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.F'ield,Visit to alrickling Filter Plant
Hours 9, 10, 11 of,11

Performing the Field Visit (3 Hours) Lecture with Tour

OBJECTIVE: To present the potential trainee wftila suggested
procedure for reviewing performance in a trickling filter plant.

Ovbrview oftinstructor Preparation,

PREWOli.K:_ The instructor should review t1 plant plans, TIPDES forms,..
previous 0 & M reports and othercinformation available to'him
regarding the plant prior to the visit. -If the instructor is a
licehsed plant operator, it will be of assistance. (See checklist
.before 1,eaving the-plant.)

Items to Check

A.
Yllur pwn technical
ability regarding,
trickling filter and.
other plant O&M'
information.

STEP l'
Instructor Office Work --,- Pre-Study

BEFORE LEAVING FOR THE PLANT VISIT
F

Suggested Sources of
Information.

B.

Your.knowledge of
the safety in plant .

operations,

Remarks or Actions
That May Be Needed

1.WPCF Manual MOP-11(1977)
entitled "Operation of
Wastewater Treatment Plants"

2.Various manuals and ,texts
on trickling .filter OMA.

/C. *lok

' The location and
description of the
plant, names of key
people at the plant

D.
The specific type
and size of
equipment

E.
Is the plant meet-

, ing_ EPA requirementp
for effluent?

r

C

1.Read thelManuals
2.Attend a short school

if required. -

t

1.WPCF Manual MOP 11(1977) l.Review materials
'entitled "Operation of
Wastewater Treatment Plants"

1.Atlas and city map

2.Plans of plant as built
drawings if possible,
ftom the city or the design
engineer. .

,.1.Design engineer's spec7
ifications or city. O&M
manual.. Copy in state
pollution control offide

. t

1.NPDES forM for plant:
'2:State, compliances report
submitted usually.

'monthlybflts at th tate
pollution control. office

1:ReView carefully
trickling filter
processes used

I;Acquire'from manu-
facturer thdOdetails
'of equipment in plant.
"Do not assume this will
be at the plant.

1. Review at least 1
years date. Look for .

tren4,toward improved
or.inadequate'plant'
effluent.



.F.

'What safety problems: 1.05HA Yeccirds
have occured at the 2.Workman's Compensations
plant? Records ,

Schedule time of
plant visit with
city,manager and/or
supeKintendent in
advance

1.May indicate a special
irea.of concern.

1.Call-then folidW up with cleanup,
'ca letter.. Allow %approx: will perhaps ocCurC--
.1*month before the visit before the visit:
unless it is an emergendy 2.Ask in letter of
visit special problems -1474h

. equipment, or materials
that you.might furnish
to "help the city ".

STEP 2
TELL -THE TRAINEES WHAT TO EXPECI ,

.--%

1. Briefly desCribe the plani size, equipment, special problems, and
other information. Antwer questions:

% # -
2. Explain the'trainee form to 'be filled out by each trainee and

returned at the end of the cl ssroom follow-up sectionafter the

1

plant visit..

Sugpsted form follows on nex page.

v

-?.

S

V

_32
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Ttainee'Name

Date
4 1

.

.

t.....

TRAINEE PLANT EVALUATION ,FORM ,
c

Field trip
Trickling-Filter Wastewater Ti'eatment Plant

Vf..

(Instructo:

f
_Plant Visited

Class .. .. Area Served: sq.mit
i

P14/1 Design Flow - # MGD 1- pop. °
P ak Flow MGD
A erage Flow . MGD Type of CollectiOn System:\

Lab- R sults: '-% Separate
SOD Sus:Solids Set.Solids Combined .

. ..

.Influent

Secondary

_Effluent

Type o quipment in Treatment System (Descri

Screening

Grit Removal

Pre-Aeration

Flow Meter

Pumping'

Primary Treatment:

Type of Sedimentation Tank

Dimension of Each Tank (1)

Capacity, of each Tank

.Length of Weir

ti 7-

(2) (3 ) t 4 )

Digester

Secondary Treatment:

Trickling Filter Diameter Depth Capacity Area Vol.

On reverst.sidel draw one line sketch of entire plant flows
(including sludge)

33
*



Traince Plant EvaluatiOn Form
Page 2

7 OTHER OBSERVATIONS

1. Condition.of plant grounds

2; Colorof mega 7' dark green? ,

3. Do xarms move' at uniform rate?

4. Condii.4 -of receiving stream.

5. Maintenance and Physical condition
of filters. wit

4k>
6. Use of Wety precautions- .-

keep off filters.

Trickling .Filters`- Common Deficiencies,
To Observe.

1. Solids' and greast!in effluent-
4

. Seal leakage

. Clogged nozzles

.plash plate adjustment

.Recor s to Review

1. Flow -records
.6

A :

2. Daily log, problems and maintenance

3. Test results - process controls

4. Test results - effluent

5. Pretreatment and industrial controls

0

General Comments and Obs rvatidns:

4 .

34



I

a.

-.STEP 3
9 i

'' -:
WHEN YOU ARRIVE'AT THE PLANT , .

l ');

Introduce yourselt and traineesfto the thietoperator and indicate '

that yoUr visit is to perform an 0 A M isit,* not, inspection, and that

you would need his help during the plant visit. .Specifically that you

are interested in the .tricglin filter,components in the plant. =

Encourage the chief opera o walk the trainees through the
Aentire plant and encourage questions. If thee was

operational deficiencies not identified by the p

videnceo

operator, the

instructor should. make a visual inspection. Of, plant ecidipment. Is

J,
normal maintenance being performed? Is it operational now? Review

plant records for equipment failures concerning the trickling

filter operation. Also review lab data'on the plant and bacterio»

logical test data. Make notes for the class briefing. llow time

for questions/answers and student .input. Thank the'pla.nt personnel

and return to classroom with trainees.

o

t

0

C.

35
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4
a,

STEP 4
4

DEBRIEFING THE VISIT

1) Answer questions pf trainees -about the "Mesinie Plant Evaluation
4

For "

2) Allow the trainee to complete the work,assignment o-11

3 day petgiod.

a 2 or -°

Use tLAmisummary of this. workas'a review fon Section

B oc.. n intermediate leveltricklinq;filter operation. .

a

END 4.

.4

r.
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Examination Questions
Basic Trickling Filters
Module 112DWW (11 hours)

4

NShe Date

1. List the three typ of wastewater treatment plants.

2.

3.

A

2, A term used in preference to ppm is

3. Trickling filter sludge is often called

4,

. .

treatment processes require

- oxygen. o function properly.

5.' The three items required for biolOgicol Sewage treAment are:

1. *

2.

3.

6. "Stable" sludge is sludge that
j

7. An acceptable BOD/N/P ratio for biological treatment is
4-

% oxygen.

9. (Three biological forms found in a trickling filter are:

2. .

.

,, ,,< 3,.
/ c N:

4-

/

10. List the four component parts-of a. trickling filter:

-1.

2.

3.

4.



Page 2

11. A tricklingfi ter cpnverts 'solid

into J solids.

12: A_trickling filter, actually filters out solids thus giving.

excellentiBOO removal. True ,, False

13.-.4eA temperature difference of apx:4 is required.

to get aikmoveinent through the'llfilter.
A -

i : 14., A red color or foam in the effluent from the primary setling

S

tank would indicate

.
45. Qxygen solubility when dissolved in water-

the temperature rises and . when you are

located in high altitudes.
4

16. The normal (expected) DO level for a trickling filter would depend

almost entirely upon

The'average" BOD of sewage coming to A trickling filter after

primary treatment waqild be' mg/l.

. 18.E If,a plant-receives 204 NO BOD5 and dPscherges,20 mg/1 BOD5
;what is the Is'remoyal?

;AL

1)4
when

4.1

N,
4 .

19. Normal tricklipg 'filter effluents would have. nitrate .

levels in4cating.a high degree of
,

20.17List three items included in those things limited as diScharge into

)a trickling filter-plant.

4

21. What does a high COD /BOD ratio indicate in the influent of a'

trickling filter plant?

/7"--

38
4



Page 3

22. "Septic" means

O

.23. List three good'housekeeping items in good trickling filter

'oPerations.

1.

2.-

3.

Q l _
24. flies are a. nuisance..around trickling filters.

4. -
..

.

25.- Mercury was_ often used in past 'yearsyears as a,

4,

. in a trickling filter, but is no longer approved.
.1

26. A green color on ;a trickling, filter surface indicates,;: (
27. List one maintenance technique used on a dosing tank for a

trickling filter.

28. Three areas of potential accident6/(notgas

filter plant ate:

1.

2.

3.

in a trickling

0

29. Two has related accidents in a trickling filter operation are:

2.

kl(). Befoie ente ing a trickling filter system to inspect it, you should:

f .-.
-.%

. .

dr

4
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SEWAGE TREATMENT

PR WRY TREATMENT= .PHYSICAL TREATMENT (GRIT, SCUM,

SLUDGE7OUT)SETTLIN5 AND FLOATING

ao

I

,SECONDARY TREATMENT =

p-

a.

AT,

TERTIARY TREATMENT

°A

AP-

no,,,,

BIOLOGICAL TREATMENT (TRICKLING'FILTERS

OR ACTIVATED,SLUDGE)

ANYTHING AFTER SECONDARY. TREATMENT

41
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I NFLUEN4
TOTAL SOLIDS

1) 000 PPM

WASTEWATER

99.9% \WATER

0.1% 'SOLIDS

0 .1=0 001=

OR L000 PPM

SOLIDS. OF A TYPICAL DOMESTIC WASTEWATER

DISSOLVED soups

700 PPM

SUSPENDED SOLIDS
300 PPM

42.

ORGAN I C

26"0 PPM

MORGAN C
40 PPM

SETTLEABLE
140 PPM

NON-$ETTLEAB LE I
120 PPM

SETIEABLE I
SSU PPM

,NON SETTLEABLE
1 PM



0

et,
LrDE

U
TRICKLING FILTER IS BIOLOGICAL TREATMENT,

SEONDARY TREATMENT,

CONVERT SUSPENDED, NONSE l`LEABLE AND

DISSOLVED SOLIDS TO SETTLEABLE SOLIDS,
0

13

o.

0

4

4

0

a

a

G

4

1a.



SLIDE

t

TRICKLING. FILTER soups CALLED "HUMUS" OR

r ,

ECODARY SLUDGE.MUST;USE SECONDARY CLARIFIER

WITH TRICKLING FILTER,

4

A

6

O

43,

4
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00

. c

4:

SLIDE ,5

AEROBIC PROCESS

(TRICKLING FILTER)

NEEDS

FOOD (SEWAGE)

OXYGEN.- (AIR)

.

"BUS" (BACTERIA + .OTHERS)

46_



1 POUND SEWAGE

(Foop)

C/N/P

100 /2/1.

O

...

ft

111
I

10

AER0 liC PROCESS

0

2

a

,-

1.1/2 POUNDS "BUGS" STABLE CO + H2O + SOZ

I

1

D10, N
,

HEROBIC PRODUCES SLUDGE N +.PO4- ,.
A

+ + -F',
(OXYGEN) ,

, .

.-
1___--------:'----'-'

I
ro

N 0 :_0 D 0 R- S

47
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"BUGS" . UNSTABLE
PRODUCE + CH4- + H2S + NH3 -1-* PU

ANAEROBIC.

.L/SLUDGE).
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TRICKLING FILTER NEEDS:*

FOOD .130D/N/P

100/2/1 RATIO
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SLIDE; 9

OXYGEN

. (AIR = 20%
'02

).

r

to,

51
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oe.

4

NIP
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SLIDE 10

"BUGS".

e.

A

AEROBIC, FA;ULTATIVE BACTERIA EAT SOLIDS

o 2. ALGAE (GREEN ON SURFACE)

3. FUNGI FAVORED IF LOW DO AND LOW pH

4. PROTOZOANS EAT BACTERIA

NEMATODES

'6. 'SNAILS1'EAT SLIME

. .

FLY-(PSYCHODA; OTHERS)'

o

z.

52
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SLIDE .11

PRETREATMENT AND PRIMARY TREATMENT

z.

KEYS TO TRICKLING FILTER:PERFORMANCE

,1

41:

*-

53
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A

1

YOU SHOULD KNOW:

TYPE,S OF TREATMENT

I

.PRIMARY, SECONDARY., AND TERTIARY

2, SOLIDS IN WASTEWATER

PURPOSE OF TRICKLING FILTER

4. IMPORTANSE/OF SEEONDARY CLARIFIER

5. THREE ITEMS FORAEOBIC'PROCESS
,to

'FOOD
4

OXYGEN

BUGS
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*Mi

-SLIDE 13

YOU SHOULD ALSO KNOW:

P I

1. AEROBIC SEWAGETREATMOf PROCESS

ANAEROBIC SEWAGE TREATMENT PROCESS

3, TRICKLING FILTER NEEDS:

- 'BOD/WO

4

Pr.
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SLIDE 14

vo.

FOOD

OXYGEN

& BUGS

.EFFECT

PERFORMANCE

.

1

1

If
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SLIDE 15

SEWER

USE`

ORDINANCE

/,

)
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SLIDE 2-1

THE FOUR COMPONEN.T PARTS OF A TRICKLING

-- FILTER ARE:.
f

4

Se.

UNDERDRAIN-

MEDIA

DISTRJBUTOp

RETAINING WALL

4



Tr.

SLIDE 2-2

WHAT DOES EACH

PART DO?

UNDERDRAIN SYSTEM

I
A

0

)`

-)."

1,

o

1

c



t.

Istrl
1

0.4

1-0
1:=1J
C/3

a

C/)

. =
' 1-4

CC

Cr)

U-1
.1.1-1 1
r=4 V)

1..L. ..0 = / CY)

1

wow.

0°.

no ,Oenl`l000, ...were

1
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r,
00 10 00. tin 0,0

O

, ,or.00ero, ver"

I

onew o 00,-

a

I A ,

00,e0or,
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e

-
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SLIDE 2-5
.

TYPES OF MEDIA:

STONE

'BRICK°.

REDWOOD°
p

. -

COCONUT 'SHELLS.

OTHER

'63

4

A
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0

SLIDE 2-6

11141BuToR ARM AND INFLUENT STRUCTURE..

A

0 4

0

' -rt

COMPONENTS:

IKLUENT PIPE

DISTRIBUTOR BASE

ARMS'

SPLASH P TEST

ARM CLEAROUT .

LEVEL ADJUSTMENT

:T RN BUCKLES

j_1

.

t
a





1
M.

e

4

-..

SLIDE 2-8

DISTRIBUTOR ARM
.ROTATION \

A

'V

..

4

. ... . .

. OUTLET ORIFICE ..,

0 . V
, .

.". 460 j A

.
p

4 0 .. 0

RETAINING
WALL

VENT I LAT I

OUTLET
VALVE

PORT

4 ...-<., \ ..,../
IN / p,

\ ' I

, .9'
.": -- .11C....., INLET PIPE

4

k .1

i

1

SLOPEY/FLDOR

UNDE'RORA IN CHARNEL

OUTLET. BOX

OUTLETfi'P I PE

: I

0

4 1 8 6
( ..
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SLIDE 2-9

WHATARE THE FOUR.

. J

COMPONENT PARTS OF
A

THE TRICKLING FILTER ?

LIST

THEM.

o,

-
41°

0

0

AI

\ 0. 0

1 . '

. B7

0

If*

F

A

. r 0 .

a

$ 4 a

.-

0

N.

G
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SLIDE 2 -10 ,

WHAT

ARE WE

TRYING

TO .

ACCOMPLISH

WITH

THESE

".

FOUR--
3

1' COMPONENTS?
t.

;

0

r

J

.1) ...
,.

11
69'

A

0

40

,3
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SLIDE 2-11

1
.

.

CONVERT

DISSOLVED/

.AND

.

, > . - ..

4 z /

COLLOIDAL :
f-

SOLIDS

TO

)
II

,
. .

SETTLEABLE

SOLIDS

69
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11.
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SLIDE 2-12:

WASTEWATER,

At.
$0-

TRICKLY FILTER 13fOLOGICAILACTION

t

I

ROCK

ROCKar. ROCK
AIR

SLOUGH I NG:
.

'PORTION' OF FILTER .

4

OLOG I CitL.0EROB SLOUGHING
4-SLIMEP.

ptlAti0331C MAGNIFIED SECTION





LITTLE ODOR

.GRAY IN COLOR

3. SEWAGE SOLIDS SIGHTLY-DISINTEGRATED

. ,

SLIDE 2-14

DE5CRIPTION.QE SEW)3GE

4; DECOMPOSITION HAS BEGUN

5. DISSOLVED OXYGEN PRESENT

6, TEMPERATURE 40° TO 90° F,

7. CONTE NTS-

.,

r Pr, (iv GiL) POUNDS PER CAPITA
..

i . - PER DAY

SUSPENDED SOLID; (TOTAL) 54(,,; '' 0.;21

.

SUSPENDED SOLIDS ..(VOLAT1 LE) 171 ,, 0.14 .
..

. SETTLEABLE 'SOU Dd , 200' . 0,17

. BoD-5 DAY 20°, C
441,,

,204 .17
. .o. .'

p H .
a . : '-.R3z---- 1

".a.
.. .

0

4

o NITROGEN AS FREE AMMONIA 14' 0'.012

ORGANIC NITROGEN 22 0.018
BACTiR I A

0 43 "i.. I*"

, 2,0,00,000.TO

20,000,.0.00 PER :11L-

o





sip

s.

4

0

SLIDE 2-16

BUGS

4 4
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SLIDE -2 -17
TYPICAL TRICKLING FILTEO
SEWAGE' TREATMENT PLANT,

PRETREATED RAW SEWAGE
FROM COLLECTION SYSTEM

PRIMARY
SETTLING
TANK

BAR
SCREEN

GRIT
CHAMBER

a

PRIMARY 'TREA7111ENT

=nom1 aO
.111 .. ra/=0

PRIMARY`
SLUDGE

. fe
! ' ..="./ -1 `

.

SLUDGE
01 GESTICfP4

.1

RECIRULATION HIGH RATE

I

e
TRICKLING FILTER

DISTRIBUTOR
U 1J 11,4. ;

UNDERDRAIN

TO DIGESTER
HUMUSIOR HEAD OF PLANT)

4.

TISECONOtRY CHL611INAT/ON%I V" _TANK

i'' /SECONDARY ."
..

=7-SLUDGE le/ ", EFFULENT
): I / e ' 'e -1

t' ..---.-' 1:011 yi,/

Irs V.4441. /No.

TRICKLING -F)1 TER HUMUS

Ci)

SECONDARY
TREATMENT

-mii SLUDGE DRYING BED 014 OTHER DISPOSAL

=Warm*.
.....r.Fij . ,...r .=-4J pz ;...kirel:r"..6.7.1.=.1-rf._ A.,' , \\ V F.k.V7-'..V e-
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o

SIVE 3 -1

f,

OBJECT- OF4iRICKLING FILTER IS TO CONVERT SUSPENDED

'(NON-SETTLEABLE) AND DISSOLVED SOLIDS TO TRICKLING

FILTER HUMUS (SETTLEABLE SOLIDS) CALLED-SECONDARY

SLUDGE

1.

1

O

11/4.

t"
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4

4
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. SLIDE 3-2

REMEM,BER

F001)

-)>\.

OXYGEN*
4

BUGS

(

.

.4 I

1

z

ors

c

I

O

*

L

Ii

) ft







WHAT WOULD BE THE EXPECTED OXYGEN (19.0.-)

LEVEL OF A NORMAL TRICKLING FILTER



st,
SLIDE 3-6

, RIGHT

SATURATION VALUE

4

to
a

e

.4

4

4
0,

.e

e

,

7.
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SLIDE 3-7

WHAT FACTORS EFFECT SATURATION?

0

I

a

k.

P
V

.

1'

V

.t
4

8.3

3

o

r-

4
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A

.

SLIDE 3-8 .-

$ 'RIGHT.,

1) ,TEMPERATURE

2) ALTITUDE

3) SALT CONCENTRATION

'

I

t

0s

4

84

C1

t
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Pfr

I



SLIDE 3-9 #

. 4 tr

WHAT OTHER TWO THINGS WERE NEEDED FOR-NORMAL FILTER

9 OPERATION,

4

7

A ' I

8

r.

a

7..

a

t.

ts.

ei

4).

a t.

et

ik

v.

Ki

t.,
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a

4

SLIDE 3:40

4-

i)* 'FOOD (SEWAG)

2) BUGS

.

O

wI
040008.0000-

p
4.

.

4

O °

:A?

\

1

'4..

"c."14.

; ,

'I,
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SLIDE 3-11 f.

HOW ABOUT THE-FOOD. ,

BOD/NiP

1002/1

0'

4."

r.

,

tS

0

V.4
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SLIDESLIDE 3-12

BOD MEANS BIOCHEMICAL OXYGEN DEMAND

DAtS AT 20° c:

:NORMAL ,VALUES 1 RAW SEWg--204ms

f

O

TRICKLING FILTER:-EFFLUEN 30 -40 ms/L

<10.'

r-

g

1

tl

13

#01

8

st

"..

'e



SLIDE 3 -13

c
TRICKLING FILTER .PLANT (PRIMARY UNITS PLUS tRI.CKLIN5,

1st

FILTER PLUS SECONDARY CLARIFIER).

,INFLUENT -204 mG/L

EFFLUENT 30 mG/L

REMOVAL WAS:

204 30.=1.74, A/Lq30D \ .

. (R,EM0VED AS SLUDTY

c

O

:89

I

44'1

P

Zo

4
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SLIDE 3-15.
. .

110

RIGHT' 87% .

OR

IN-0* 4.00 REMOVAL

IN

OR

I

204 30
x

.100
,= 87%

204

'`Itt

e

I

q9

A

0
4

4

\
)

4

) r.



FIXATION

- CONS TION

DENITRIFI
ORGAI4I(1,

IMI ION
NITROGEN , NITROGEN

\
DECOMPOSITION

..

U

*NO3 ' NO-2

Fi:g. III-1. Ni- roger Cycle'

le

1

/
NH3
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p

I
SLIDE 3-17

WHAT SHOULD THE TRICKLING FILTER EFFLUENT CONTAIN ?,

a

.

AMMONIA O1 NtTRITE:OR NITRATE

.1

a.

1

A

,

. . $

1

=

4

a

r

4





f,

SLIDE 3-19'

HI-GWNITRATES (EFFLUENT) -INDICATE

GOOD PERFORMANCE

a

a

I

O
O '

41.

06

O
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t

P

SLIDE 3-20

PHOSPHATES
.

) HIGH LEVEL ALSO Pe
- ,

0

o

,

,

p

7/7

''.)911"S



x

.

SLIDE "3-21 -

SUMMARY

- .

PURPOSES OF TRICKLING FI,LTER-

1) SOLIDS CONVERSION. REMOVAL

2) SATURATED DISSOLVED OXYGEN,

3) BOD:REMOVAL

4) OXIDATION OF NITROGEN

5) PH.OSPHATES- IN EFFLUENT
I

4.

) AI

o

1



TRICKLING FILTER OPERATIONS & MAINTENANCE' (.0 & II)



/

N

11 SLIDE 4-2
, a 4

AREAS OF 3RINLINkFILTER 0 & 11

1) PRETREATMENT

'2) PRIMARY*TREATMENT

3) GROUNDS AND HOUSEKEEPING

4) TRICKLING FILTER RETAINING WALL

.5) DISTRIBUTOR ARMS, ORFICES, AND*CENTER COLUMN

I

'6) MEDIA.

7) UNDERIYRAIN SYSTEM

g) DOSING TANKS(WHERE APPLICABLE)-

9) RECIRCULATION 'PUMPS

10) MULTI'FILTER OPERATION

,17

O

9

'

O

1



WHY ONSIDER PRETREATMENT AS A PART OF TRICKLING.



te

V V.

SLIDE 14-4
.

EVERYTHING EFFECTS EVERYTHI-N5., SEWER USE ORDINANCE

HIGH OR LOW PH

; HIGH BOD/C6

HEAVY METALS

KILL "BUGS"

SEPTIC FILTER

TOXIC LOADS

-GREASE COAT MEDIA
I

OTHERS
4" 14,

101
0

4 4
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)

i

'.SLIDE- 4 -5
'

PRIMARY TREATMENT WHY ISIT 'IMPORTANT, TO

. ,

IRICKLING FILTER PERFORMANCE?

i

it

Ii

t

.

(

m

i.

c

\, 102

_

cz

,a

z

0

,

.,

4



POOR PRIMARY .EFFLUENT

'SLIDE 4-'6

rs--

SEPTIC (NO 'DO). EFFLUENT CAUSE FILTER' TO DECEASE

REMOVAL .

a

SOLIDS CARRY OVER (SLUDGE) ,

GREASE CARRY OVER

CLOG FILTER DECREASE

REMOVAL

CLOG FILTER 7 COAT STONES

Al 1

I

.-1
.

0





SLIDE 4-8

.RIGHT, '

1) INSPECT-FOR C CKS; BREAKS, REPAIR AS NEEDED',

2): REMOVE .H I GH GRASS AND .WEDOCARliY

3)1'REMOVE AND PREVENT OFGANIC-GROWTH AND BLACK SLIME ,FROM

. INTERIOR WALL (ODORS) '41

.41 I STRUCTURE PAINTED OR COATED, REAPPLY AS NEEDED,

5) OTHER?-

/ .

r.

.



SLIDE 4 -9
P

_
-0 & M ON RETAINING 'WALLS' :

0 I

x

,

;

\

I

N

o

C

.

.

. -

.,.

r SO,
a-

ihp

P

MI

$

I,

.r

0,.

I



op

SLIDE 4-16-

,

RETAIOG. WALL .0 & M

1) INSPECT FOR CRACKS,, BREAKS, REPAIR ASNEEDED
. 5 -

2- REMOVE HIGH GRASS AND WEEDS NEARBY

.47

0

. "

3) REMOVE .AND NEVENT ORGANIC GROWTH- AND BLACK SLIME FROM

INTERIdR WALL (opoRs),

4) IP STRUCTURE PAINTED .OR COATED)REAPPLY.ks NEEDED,

"Fe

5) OTHER?

4

6.
oh,"

10111°

10

4

4



,S[IDE 4 -11

c

0 8.M.OF-DISTRIBUTOR CENTER COLUMN,' ARMS, AND

-ORFICES.
,

WHAT TO DO.
f

7"

ha

(

'

0

ea

t

108",

0

.

No,
"

.11
it

9 0'

,

.%

.40

.

I,



SLIDE 4-12

CENTER-'COLUMN 0 & M k

411r

S

1) .MECHANICAL- INSPECT AND REPLACE FOLLQWING 0 &.M

<MANUAL GUIDELINES

2) INSPECT OIL LEVEL FOR BEARINGS ON WEEKLY BA,

CHANGE, FOLLOWING MANUFACTURERS- SPECIFICATIONS

3) NO MERCURY SEALS...

4

4,

4

106

S



ir

At
THIS PAnROTATES

4

I

.

eZo

DISTRIBRQR BASE

O

ADJUSTABLE RI NS

lb

,

MERCURY

OURFLOW DRAIN

[IL

MERCURY HAIN,

MERCURY

OVERFLOW
POCKET

f

BEARING
RACES

FELT OIL SEAL

OIL LEVEL INDICATOR AND DRAIN
.

SLIDE e-13.

o ,4

110

WASTEWATER FLOW

MECHANICAL SEAL

4

MERCURY` SEAL
- PREVENTS LEAKAGE

CD



SLIDE 4-14

IIISTRIBUT9011111S 0 & 11 ?

°
4.



o

.

.;

,

4 -15

1) .SPELT FO.-R\ CORROSION', PAINT FAILURE, RUSI

. r , 4`1. '

2) .A )UST LEVEL.OF ARMS. USING SURVEYING TECHNIQUES FOR.

St MMER vs WINTER OPERATION (TURN BUCKLES)

,
3) F 11SH WEEKLY = ROD, IFNECESSARY

4 1

S

ex



P.

(4.

F

4

SLIDE 446'

6

$"1

0 & M DISTRIBUTOR ORFI10ES?

.

4

Lit

114

7

.

N

N



$

SLIDE 4-17

M DISTRIBUTOR ORFICES

1) KEEP CLEAN WITH WIRE BRUSH, DAILY IP NEEDED: REMEMBER

SAFETY

2) CAN RUN "PAN TEST" TO SEE WEQUAL FLOW PATTERN IS

OBTAINED

5

COLD WEATHER ADJUSTMENT TO.PREVENT FREEZING, DECREASE.
0\

SPRAY PATTER

4Y INSPECT FOR SNAIL PROBLEM

C

115

IA
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!'

SLIDE 4-18

0.& NIFOR MEDIA??

A

O

ti

5

116

4

eff.

I

I

4



'SLIDE 4719.

. .

TRICKLING FILTER MEDIA 0 & M

INSPECT SEVERAL TIMES EACH DAY FOR:

. COLOR G-RE0).ZW"MUCH?

ODOR NONE

INDUSTRIAL WASTES

PRIMARY TREATMENT SOLIDS

FILTER FLY PROBLEM

FILTER PONDING. (POOLS OF WATER)

BLACK SLIME IN VOIDS

SNAIL PROBLEMS

a

A

S.

/.

4IP

0.1

.4e

GROWTH-ON FILA STONES (u.sE 'GLOVEY BIOLOGICAL FORMS,

(MICROSOPE)

4I

A

40-

--R
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4

O

SLIDE 4 -20

UNDER DRAIN 0-& M.

-WHAT SHOULD YOU DO?
t

r O

or

.

pe

118.

4.

ro

O



4 -21 .

V

TRICKLING FILTER UNDER DRAIN VENT 0 & M

1) INSPECT WEEKLY:

WATER LEVELS. FOR CLOGGING 1

LOOK FOR FINE SOLIDS FROM FILTER BREAKUP

SNAIL CARCASSES

2) FLUSH OUT AS REQUIRED

3) CONTROL SNAIL CARCASSES \*

4) C4AN AND REMOVE STOPPAGES

5) SAFETY SECTION MUST BE READ FIRST

0'

#'

$

. '4.4
41

' .



SLIDE 4 -22

TRICKLING- FILTER DOSIV TANKS 0 &

WHERE USED?
.1

O

120

6

ea,

4



I

o.'"'

SLIDE 4-23

TRICKLING FILTER DOSING TANKS.O & M

USED WITH "ODDER" STANDARD RATE FILTER
,

'2)A CHECK FOR 'LEAVES, GREASE; -OR-OTHR:STOPPAGES

.

3) CHECK VENT,- NO gOITAGE ,

4) NO SOLIDS' OR ODORS USE GOODOUSEKEEPING

a

4

21
4

'

A



:a `"--

0

AM.

'VENT PIPE

. SLIDE .4 -24

DOSING SIPHON

ISCHARGE LEVEL.,

-1

1

AIR'VENT

BLOW-OFE'TRAP

AUTOMATIC SIPHON
OR DOSING CHAMBER .--

AP

a

FIXED-SPRAY NOZZLES



SLIDE 4-25

0 & M OF RECIRCULATION PUMPS

1) NORMAL P114 0 & M MANUFACTURER RECOMMENDATIONS

'2) FLOW EQUALIZATION AND NO FLOODING

3) RECIRCUI4ATION RATE vs BOD LOADING

124

4

41/

1



0

SLIDE.4-26

MULTI FILTER 0 & M

\ 1) NORMAL FILTER 0 & M, AS:ABOVE

2) PARALLEL vs SERIES OPERATION

3) FLOW EQUALIZATION .

0

.

. t



b

4kg

SLIDE 4-27,

& M RECORDS

LABORATO CONTROL

SAFETY CONSIDERA ONS

1

126

t

be,

O



r

t
",

CO

4

-

SLIDE 4 -28

QUESTIONS???,



.

SLIDE 5-1

SAFETY IN

TRICKLING FILTERS

128

A

K

11.
I

O



(
SLIDE 5 -2

WASTEWATER OPERATIONS -- VERY DANGEROUS,

*
o '

WP-CPS STATIST CS .LIST WASTE,IATE P I? OPERAT I ONS

MACE T I KES SORE DANGEROUS THAN OTHER

OCCUPATIONS,

)(/
0,

1 9 .

4

;
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SLIDE

TRICKLING. FILTER ACCIDEN16;

f -

.1) POOR HOUSEKEEPING

2) POOR PERSONAL 'HYGIENE'

II 0,: '
0

,

3) 6DERDRA1N ANDNENTILATION WORK b.

er

4) ''CARELESS GETTING ON FILTERS

VP

.01

(14`.-

.01

4

jr

43
.5 04T.

II

tr

O

.
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1

SLIDE 5.4

ACCIDENT31TS AND .

. POOR HOUSEKEEPING G .

EXAMPLES

q

31

" 4

4?

O

arc

a

d.

0 la
:a.



s

,t)

is

a

SLIDE 5-5

-POOR HOUSEKEEPING

--.

1) GREASE ON WALKWAYS stAin AND FALLS

;.;,.
_ 2) PILES OF DEBRIS FALLS, CUTS, NAILS IN FEET

'HIGH GRASS SNAKES, ODORS, :TURNED ANKLES,

4) FILTER VENT GRATES OPEN OR OFF FALLS

d

."

S

132

Kt



4

5/

. SLIDE 5-6

ACCIDENTS AND POOR. PERSONAL

HYGIENE, EXAMPLES?

S

4

$

. 0

133



,

DISEASE TRANSMISSION

SAMPLE COLLECTION,

a

PICKING UP STONES

.

UNCLEAN CLOTHING

COOKING OR EATING NEAR PLANT

BITING FINGERNAILS

134

(

O



UNDERDRAIN AND VENTILATION ACCIDENTS -- WHAT:ARE THEY?



e.

7

0

(

SLIDE 5-9

S.

RIGHT,'

A SUFFOCATION

AND

EXPLOSION *

13



4

c

SLIDE 5-10

PREVENTION OF SUFFOCATION

1). TEST FOR OXYGEN DEFICIENCY AND GASES SUCH AS'HYDROGEN

SULFIDE AND METHANE,

2) ATTACH "APPROVED SAFETY HARDNESS AND USE LIFE LINE'

BEFORE ENTERING VENT AREA.

3) FOR LONG JOBS, REPEAT GAS TEST ABOVE (1).10R USE SCOTT
a

AIR. OR OTHER SELF CONTAINED UNITS.

. 4) STATION 2' MEN AT ENiNCE TO VENT SYSTEM TO-HELP WITH

LIFE LINE
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SLIDE 5-11 4-

PREVENTION OF EXPLOSION

1) TEST AREA FOR METHANE AND OTHER SUSPECTED GASES.

2) DO NOT ENTER,UNSAFE AREA...

3). 6SE, SAFETY EQUIPMENT ON LAST SLIDE,
.

4) AVOID "SPARKING" TOOLS, LIGHTS, TORCHES, ETC,

5) WEAR NONSPARKING (STATIC ELECTRI.CITY)-;SHOES, RUBBER PREFERRED.0

.6) USE PROTECTIVE GLOVES,, CLOTHING, AND EYE WEAR,A$ REQUIRED,

7) USE FORCED AIR VENTILATION WHERE REQUIRED.
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SLIDE 5 -12

4

CARELESSNESS

1)' OPEN VENT COVERS

2) 'OPERATOR WALKING OR RUNNING ON FILTER SURFACE_ .

3) HORSEPLAY

4

4) IF FILTER VALVE OFF OR1TOPpED IN PLACE, TAG AND

LOCK (IF possIBLEYWHILE WORKAG ON FILTER - PUMPS-

:

INCLUDED:
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SLIDE 5-13

tSOLUTIONS TO TRICKLING FILTER SAFETY

INITIATE MANAGEMENT SAFETY PROGRAM
ti r

2) INITIATE ORATOR SAFETY PROGRAM

3) FOLLOW GUIDELINES ABOVE

4) OSHA.,
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